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Unique clinical features of ARVC
Arrhythmogenic  right  ventricular  dys-
plasia/cardiomyopathy (ARVC) is a heart 














































































































Three  different  types  of  intercellular 
junction are distinguished at the cardiac 
intercalated disc: (a) adherens junctions, 
which  anchor  actin  filaments;  (b)  des-






Human cardiac desmosomal diseases
Disorder	 OMIM	no.	 Genetic	locus	 Causative	gene	 Mode	of	inheritance	 Comments	 References
ARVC8 607450; 125647 6p24 Desmoplakin 1 AD Highly pleiotropic, occasionally  4, 6 
     involves LV cardiomyopathy 
Carvajal syndrome 605676 6p24 Desmoplakin 1 AR LV involvement, aneurysm,  3 
     palmoplantar keratoderma,  
     and woolly hair
ARVC9 602861 12p11 PKP2 AD Present in 30–70% of cases 8
Naxos disease 601214 17q21 Plakoglobin AR Palmoplantar keratoderma  2 
     and woolly hair
ARVC 125671 18q12 Desmoglein 2 AD  24
AD, autosomal dominant; AR, autosomal recessive; OMIM, Online Mendelian Inheritance in Man.
Figure 1
Cardiac-specific restriction of the desmosomal protein desmoplakin causes nuclear localization of plakoglobin and reduced Wnt/β-catenin signaling, 
recapitulating human ARVC. (A) ARVC predominantly affects the right ventricle of the heart. (B) The intercalated discs of cardiac myocytes are char-
acterized by gap junctions, adherens junctions, and desmosomes. (C) Cell-cell adhesion is largely dependent on interaction of intracellular compo-
nents of the desmosomal plaque such as desmoplakin and plakoglobin. (D) In this issue of the JCI, Garcia-Gras et al. (16) report that heterozygous 
cardiac desmoplakin-deficient mice show nuclear localization of plakoglobin and reduced Wnt/β-catenin signaling. This causes increased expression 
of adipogenic and fibrogenic genes in vitro, abnormal cardiac adipose tissue and fibrosis in vivo, and ventricular arrhythmias similar to human ARVC. 
Interactions between signaling defects and mechanical stresses are likely to be involved in the genesis of the final phenotype.
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coupling  of  the myocardial  syncytium 
(12). Desmosomes may protect other junc-


















including  secreted  ligands  of  the Wnt 
















at different  times  and  at different  sites 












expression was  eliminated  in  the heart. 
Homozygous cardiac deletion of desmo-























in  heterozygous mice  (Figure  1).  These 
results infer that desmoplakin deficiency 
results  in  inhibition of  canonical Wnt/ 
β-catenin signaling and a consequent shift 
away from a myocyte fate and toward an 
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Neuropeptide signaling and hydrocephalus:  
SCO with the flow
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rowed  segments of  the  ventricular  sys-
tem,  typically  the  cerebral  aqueduct. 
Indeed,  stenosis  of  the  cerebral  aque-
duct is considered the primary cause of 
congenital hydrocephalus (1, 2). Several 
factors  play  a  role  in  the maintenance 
of CSF flow through the narrow canals, 
including ciliary movement on ependy-
mal cells and a functioning subcommis-
sural organ (SCO), an ependymal gland 
located in the dorsocaudal region of the 
third ventricle at the entrance of the Syl-
vian aqueduct (Figure 2) (3, 4). It is well 
established that the SCO secretes glyco-
proteins that aggregate and form a long, 
threadlike structure known as Reissner’s 
fiber (RF) in most vertebrate species (Fig-
ure 2). RF elongates and extends through 
Nonstandard	abbreviations	used: CREB, cAMP 
response element–binding protein; CSF, cerebrospinal 
fluid; IFT, intraflagellar transport; PAC1, PACAP type I; 
PACAP, pituitary adenylate cyclase–activating polypep-
tide; RF, Reissner’s fiber; SCO, subcommissural organ; 
vel, ventricular ependymal.
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